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FOREWORD 


This  publication  was  prepared  under  contract 
by  the  UNITED  STATES  JOINT  PUBiliCA EONS  RE¬ 
SEARCH  SMVICE,  a  federal  government  organi¬ 
zation  established  to  service  the  translation 
and  research  needs  Of  the  various  government 
departments. 


■LARGE-SCALE  SAMB  PXLE  COKSTEUCTIOK 
,  ^  :  -COMUNIST  CHIHA- 


.  JPRSs  '4159 
CSOs  1034»S/d 


/“Followittg  is  the  translation  of  extract a  from  an 
article  Witten  by  the  Foundation  Enginesring  Gom~ 
panj;  Building-Construction  Ministry^,  in  Kung- 
ch’^ene  Chien-i'he  (Engineering  Construct, ioiiT,  'Pei- 
ping,  io.  9:,  ■15fch  May,  19o0,  pp  o._/  ; 


0  For  ajany  years,-  to  ereetf-afrelatiysly  large  ■  indus¬ 
trial  or  residential  building  dh  a  low  bearing  capacity 
loose  earth  la-yar,  generall'y  ^4'^od  •pire,  reinforced  con-  ■ 
Crete  pile  or  other' rigid  pile  to  strengthen  the  fo-anda» 
.Irion  'Were-  used,  so  that  the  load  of  the  building  could  be 
distributed,  through  the  ..pile  group  onto  the  harder  earth 
layer  .underneath,.  Wlien- ■'the  soft  oarth  layer  is  rather 
thick,  the  load  o.f  the  building  can  rsly  on  the  friction 
between  the  pile  group  and  earth  layer  for  support ,  but  . 
i;he  f.riction  pile  grouo,  suspendad  in  the  soft  earth,  ob- 
'?iously  cannot  'r-sd'uce  the  sinking  of  the  building,  ■' 

Knowing  the  abmre  situation,  and  to  save  ..great  . 
lajounts  of  principal  building  materialS'ii— steel,  oejrentp 
uid  tiisber--aad  to  hasten  the  sinking  and  stabiliKation  of 
’oundatiohs,  the  suggestion  made  by.  a  faEious  Soviet  foun- 
ia't.ion  expert,  Professor  Yu.-. M*  A-pieh-lieh-fa  /A'bil6yev_7» 
las  .been  follo'wed  by  apttlying  the  new  technique  of  using;  , . 
sand  pile  to'  Etabilixe"  foundations  in  deep  soft  earth  .  ' 
layer. 

To  pi'ove  the  practical  .effect  of  sand  pile  in  '  -  . 

stabilising  muddy,  claj/i,  .soft  earth,  Prof,  Ablleyev  sug- ■ 
,?ested  that  a  large-scale  experim.ent  and  stU€?y  should  be 
jonducted  on  the  sand  pile  at'  a  certain,  spot  in  a  build¬ 
ing  site  before  extending  it  to  the  entire  construction, 

Under  the  correct ’guiciance  of  the  Pa-icty  and  the  1; 
ipper  level  and  with,  the  great  efforts  of  ail  c;omr&de.a./. 

■she  con-structio-n  process  proceeded  .satisfactorily,  .though  ' 


ifeere  were  raany  di.fficultie6 


■The.$e  incl.uded  reasonable 


irrangesient  .of  water  flow  during  constructiori,  cori’-ect 
imount  of  sand  pouring,  regulation  of  pipe  depth,  e,f- 
rective  sieas'are's  to  dispose  of  earth,  and  the  effect  of 
soil  'exoansion  on  the  side-s. 


The  achievement  of 
area  soft  earth  foundation 
achievement.  It  io  a  vict 


sand  pile  for  '■jtabili^.ing  large 
is' an  iraportavt  techriical : 
ory  gained  uud'jr  Party  guidance 


and  learning  fro®  Soviet  advanced  tech.ui..|ue.  u  It  is  also 
a  great  victorv  for  the  socialist  con ucruction  general 
line  and  the  great  leap  forward.  Through  construction 
practice j  preliminary  experiences  in  hurge  area  sand  pile 
construction  have  been  accusralated  and  ffinny  lessons  have 


been  learned, 

■  To  inspect  the  practical  effect  of  sand  pile  In 
deep  layer  stabilizing  soft,  earth  foundab Ion  and  to  ana¬ 
lyze  and  compare  data  obtained  after  sand-piling  under  ' 
different  water  flow  procedures,  the  Foundation  Engineer 
ing  Company,  with  the' cooperation  of  related  units,  uti^ 
lized  contact  eo:ploration  and  undergrcuni  boring  methods 
to  conduct  tests.  There'  were  conducted  ..if ter  construc¬ 
tion  was  comoleted  and  ware  tests  of  tanol  pile  sections, 


density,  arid' physical  and  mechariical  prooer.ties  of  the 
soil  located  between  the  sand  piles  ai.'t6r,5  stabilization 
took  place.  At  the  same  time,  'analysis  o'f  the  economic 
effect  of  the  sand  piles  was  conducted,  A ‘brief  report  is 
given  belovi  concerning  the  results  of  those  tests  and 


analysis : 


The  Section  and  Density  of  Sand.  Pile 

.  The  section  and  density  .of  sand  pile  directly  af¬ 
fect  stabilized  foundations.  ‘.Based  on  the  amount  of  sand 
sictually  poured,  the  ave.rage  diam.eter  of  the  sand  pile 
should  be  60  centimeters,  but  actual  tesu  has  shown  taht 
the  diameter  of  the  sand  pile  in  elevation  is  only  4B.46 
centimeters.  Accordingly,  the  conclui'.io.a  has  been  reached 
that  the' sand  f>ile  must  have  the  shape  of  a  cucumber,  the  : 
upper  part  is  small  while  the  lower  pert  is  larger.  -The 
dlaa^eter  of  the  lower  portion  must  be  much  greater  than 
designed  measurement.  This  formatior  is  made  by  the  fact 
that^^the  .sand,  .when  it  is  saturated,  sir.KS  down  of  its  own 
weight.  Also,  because  the  pipe  sinks  a  second  time,  the 
conical  valved  pile  cap  co!3,pre8ses  Ic&se.  sand  dovm  around 
the  upper  part';  thus ,  the  lowsr  part  rf  the  sand  pile  has 
a ’larger  formation.  .These' factors  net u.r ally  lead  unequal 
amounts  of  yellow  sand  at  different  earth  levels  to  'affect 
the  e'ven  stabilisation  of  the  sand  pi.'. e,  '(There  is  an¬ 
other  factor  that  affects  the  even  stabilisation  of  the 
sand  pile.  The  proportion  of  clay  in  the  foundation  soil 
and  the  difference  in  depth  of, the  soft  earth  layer  have  a 
serious  effect  on  sand  pile  stabilizciio's. )  r' 

The  density  of  sand  pile  is  controlled  by  the  capa- 


,.j»p 


2 


city  vre-iiS'it  of  the  sand.  AccordiKg__to  Prof.  Abileyev's  :: 
sand  capacity  weight  shotild  not  be  less  than  1<.62  tons 
per  Giibic  meter.  lest  records  after  construction  have  ; 
showff  that  sand  capacity  weight  has  been,  1.62  tons/ cubic 
meter,  which  meets  quality  rsquiremsnts.  It  is  rea-iised 
that  by  using  a  vibration-typ®  pile  driver  for  const  inac¬ 
tion,  pulling  the. . pipe -otit  at  the  rate  of  1.5**3.0  ai,eter3 
per  mlrmtev,  end  relying  on  the  repeated  hitting  of  a  sin 
gie  steata  baasffisr,  .the  yellow  sand  will  fall  into  proper 


i  density  as  required  by  regulations. 

2.  T-he  Contact  Exploration  Test  ■. 

The  contact  exoloration  test  is  used  to  inspset  the 
stabilized. sand  pile. "  It  can  be  conducted  very  convenient 
It  on  the  head  of  a  boring  IsTer,  Use  a  62.5  kilogram  : 
'hammer  and  let  it  fall  from  the  height  of  76. S.  centimetars 
:  (30 'inches)  along  a  guide  -post,  'rendering  a  hit  of  4,800 
ki lo®'raii!iS  per  centimeter.  Record  the  number  of  hits  that 
are  required  to  put.  "the  boring  lever  30  centimeters  into 
the  earth.  A- record  is  kept  for  every,  depth; of  30  ■centi¬ 
meters  that  the  lever  has  gone  into  the  earth.  Then, : eva¬ 
luate  the  density  of  the  sand, pile  or  tha  ©oil  from  these 

.data.  ; .  . 

After  the  completion  of  this-  construction,  a  cony 
tact  exploration  te-st  was  mad®  at  34  points,  -where- the  ■ 
vertical  line  and  water  flow  are  different.  According  to 
-the  a.n£ly-3is  of  test  effects,  it  is  understc-od  that  when 
a  sand  pile  has  a  depth  within  5  meters,  it  has  a  medium 
•  density  and  the  portion  b®yor4d  5  meters  has  a  .solid  den¬ 
sity,  In.  the  dspth  of  4-6  meters  under  ground,  the  sand 
pile  has  very  little  effect  on  the  density  of  the  .soil, :  . 
but  its  effect  is  very  obvious  beyond  that  depth;  when  ^ 
two  different  construction  methods  are;  app.lied  to  dif--  : 
ferent  water  flow  procedures,  their  stabilised  density  is 
the  saiae.  .  Th©  number  of  hamiaer  hits  on  the  sand  pile  it¬ 
self  and  .that  on  the  soil  between  two  piles  come  very 
close, 

,  3.  II nde rgrottnd„:teitt03CBXoratjoa,^^ 

Ho  understand  further  ths  changos  in  physical  and 
mechanical  propsx'ties.  of  the  sand  pile  after  the  founda¬ 
tion  has  been  stabilized,  an  underground  boring  ©xplora-  . 
tion  test  has  baen  conducted.  After  analyzing  the  test 
results',  ths  follDt-^ing  conclusions  have  been  arrived:  v, 

1}  After  sand  pile-  stabilization,  the  satur-  ■ 
■ated  clay  has  gained  a  definite  degree  of  density.  Its 
phvslcal  and  mechanical  properties  have  obvious  improve-  , 


laentSi.  ‘  V 

2)  A,  coff^^p^rison  of  the  physical  and  laee'hanical 
properties  of  the  soil  taken  from  certain  holes  with  these 
data,'  shows  that  is  is  p03si.bl®  to  extend, the  distance  be¬ 
tween  the  piles,  thereby  the  progress  of  construction  will 
be  hastened  and.  construction  cost  radueed.  . 

'  3)  Oofhparlng  the  physical  and  mechanical  pro-  ■ 

pertien  of  the  soil  after  actual  construction  has  begun,  ^ 
j  the  result  has  prc^red  that  the  water  flow  constructiori 
"1  method  (no  jump  hit  on  two  neighboring  piles)  may  b®  ox-  |- 
:  tensively  adopted,  i  .  ..  ; 

Economic  Effects  ^ 

Send  pile  stabilization  of  soft  earth  foundation  ^ 
can  save  a  great  amount  of  principal  building : materials'. 
This  has  an  iiiiportant  meaning  to  socialist  construct  tony 
It  is  sufficient  to  review  the  above  construction  pro-  ■ 
j’ect,  which  shows  that  the  sand  pile  stabilized  foundation 
method  has  saved  the  state  .1,093  tons  of  steely  2,300  tons 
of  cement,  and  166  cubic  meters  of  timber,.  ; 

But  it  must  be  pointed  out  that  this  is  the  first 
application  of  this  method,  the  piles  are  too  close,  too 
much  s&nd  is  used,  experience  is  lacking  in  such  constiiic- 
t ion,,  the  cost  of  sand  transportation  is  rather  high,  so, 
the  total  production  cost  has  not  been  reduced  to  the  ejc- 
■  pected  level.  '  ;  /  1  ■  :  : 

However,  3.t  is:  believed  that  after  further  test  and 
.  study,  if  improvament  can  be  realized  in  sand  pile  plan-  ; 
.aing* and  construction  m&chinese,  the  construction  cost  Of 
.sand  pile  stabilized  foundations  will  be  greatly  reduced. 

It  is  especially  true  in  areas  where  sand  Is  plenti.ful,- 
hence  costs  will  be  even  lower.  It  is  believed  that' the 
hew  technique  of  sand  pile  stabilized  foundation,  under 
certain  conditions  and  in  certain  areas,  is:  .worthy  of 
develpment ,' 
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